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HH35 HH50 NN04 KN10 
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mmmzftjitmiRrvfyAzmK mm® 

?rA'-y ?Zff o z t%ffiLt th^>T 4 9- zi-frm 
[OOOl] 

[0002] 

m*<7)Wftrt t\y?A ?-$.i-)l>cr>mf%7v7yJ*<?) 

fcWJBU V-XTar?J*ipbmi8£ 
7u?yl± (&T*7iSx9 h7W5jUfcB&fttl>) 

HW\ Ayr^-Sr/K^S-tt, MffflllS^ 30 
[00033 

vrbWFth) tt. ^<^n^7AHfi : ffl«j® (C 

if) £WL^v\yr4 9-%i-)VX'\t. x^'j7? 
rA'y#- (MMiH»7Kl<'.x#tft«:fflivf , n-r-f 

WELfcUKc. ro^AfcKfflSKTaS 

fc. -eiT'Ayf^ ^-Sr/l'WJSfflrn^AOr'A- 

[0004] 

[■UK***** *»fltt±EBIHtcJt» 

*\ lEfflWttf-^ £iK«-t£> Ayf 4 9- 5 r/U 50 



WM2001-184230 

2 

fc*$WC v 1ofEAyr*4 ^'-St/l'fc^h^yt a— 
* 4: DI3ITM3 £ frfoii 4 jGfflTn ^ 5 AH»*>r> < -y ^ 

(C, vy,K , J-y^TA'-y^S-ffxl.^rA$:Sfit-tl) 

[0005] 

[»Dfe>5Si6*HHB] W7***-57Vl^J6Hl7 , n*'' 

ROM3?) Ay 

Ayf 4 9- S r/l^fc *x h a y tr a-? t IfimtiiZti 
TV^S. -e^T'-fA'-y^, Ayr4*-$r7U9:*7* 

ta«u >y tTrt-vmmzmz-e&ti:®. 

[0006] Ayf 4 9- 5 r^OtfTVx ? h7°u;/ 

9- zi-jumm&mm&zyimx < mrti^t» 
IStiAyf * 5 i-)vx^mh%mmrrvyy a 

y?T!J ?fcr^y tf-^jjgfcffl^&fr. 

[ 0 0 0 7 ] Ayr 4 5 r^T'B?iM£iE3£ L£ 
V-X?u7yh.*1%mh. *^p||c7)COBOLW 
V-X7-o/7A{iCOBOLWll 

<7)nyyNM y\tm5.V-XTu7yJ±*o>>M)VL. 

[0008] isaaafts-ciejesnfc*^ x ^ t-rn 

^7-MJ s Ayr-f ^-SxTWc/^vo-KSfi. a 
>T 4 9- S -r;K97 7 -y v a ROMt^fll) . 
[ 0 0 0 9 3 Ayr 4 9- 5 tvU>M y?7°'J ?t'JSffl 
7 , n^7A$-||ff-tl.i:. Ayf^-St/W'f^ 

S . >f y 9 T y . 

[00 1 0 3 Ayr-f ^-5r;Pi:*7xhrjytj.-^ 

Ayr-f^-Si-;^«i®S:ixA'fi»t. 4*91^)9 
Wljfift- HSSQES** J: dfc-t*. fA'7/t-H 
>fy^T'J^{iKOaiUv:iS«^MiS^rH^S- 
*xh3yti-^ti*iiL> «^5-#o 0 «fSt«. 

$rff5. rn/77li*AV3yti-?it\ Ayr 

^-sr^conff+orn^Arh'vx^, 
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"CBBTS4. 

[00 11] 

[|dfi0f] JUT. *«W)B«*HiKWfc«K:«^^T 

HJ^&&flS$fi££j£'t4 3 y^M yy-f'J -y ? 
y #-#8MH-4 t«)-C*6 . 02 !4*J|H^*3iffl 

^teLCDfl^g&T'&O. MMLtiT-f^yri 10 
* - S ^)V2 frhW* l%\,*m&S*J>* v * - 
S**4*#"efc4. IMB^^i?^*-^**-* 

0, ^^hnyfA-^iiiiftS-ffa^cv-UT/iTl 
fI^-7*;U6£}g*tt4. 

[0 0 1 2] 03 JsVt i ?-*1-)V2<r)nMffizr 

#^^^^7 5-y^j.R0M8{CtS^$^7 , n^7 
AfctEoT*?Wfcffifc4«i9fcftfT't4. ±KLfc* 20 
-AJimzmtZZtlzX*). WRISIK 1 3*4rL 

fcr- ^ 5r*x h n y f a - 1 (cjS<i1-**&fc:tt. 
ilfl-f V*7x-X|IIg&18£4rU »-K-h5tc± 
IB L V y r /WHS*- - 7> 6 £88* I. £ t izi *) . 
CPU70*|^KJ:9T-*<7)S*fi£ff?. #Jfi«F*l 

?x-h o c p u 7 w&t\zx r> , mmcomftzfto . & 

[0 0 13] H4tt/NVT4*-5iVl'2tf**{WcR»t 
£>*Ut ^47 7^.3. ROM 8, RAM 1 4fcfg|ft§il 
T^4r-*lfctffcSU:fctf>-e*4. *SBRP^19tt 

ass§707'7 a 2 1 fcttRsgff*-* 4 

J>4. «B»f 2 0tt, SRAyr* *-5-*vHc«* 
*»flsfcffir£4*tf>»^n/5A-C*4. r^'-y/ 40 

7>6*4tI/C€r2I$*i, *&WtMifc<>*>T*4. 

2 2 fcfW L-B«M? L£ 0 . 2 3^ 50 



#K2 00 1-184 23 0 
4 

mm-&%t'<?)>mmmztLx^h. 

4. 

[ 0 0 1 4 ] 04 0&ffi$&2 4 (it- h* 7 7?X'b 
4. W&7yy\t^VT < ?-$T)V2<?>*-\1}®4 
K&4A^*-£#L&tf<om®8A-f4fc, S#7*o 
/5A2 0fc*4*-l*S3B(8a (EKHj-f) Wlii 
Sit. ii»*-H*WJRSfi*fcOA«B&ii4*L. fA' 
■y^-h'j!fiIIS?£*l4fc la&«8&&*fc.4. 

[00 15] !5liAyf-f ?-5.TJl2X'Umt&M 
STD/^AtOUXhS-^-r. 06. 07(J05?)7'o 

^4. SKU^hSfflv^itf. «ttS0>7K 
§BB5*ifcy-*;*T-Myr#;ba»4. y- 

£»4£ 4. *^b3>ta-^Hi7T-f;P 

[00 16] 09(i*xhnyf a— ^iTS»t63 
WW 5 (0^-ef) *>»fls7o-£Sl,Tv*4. ETF 

•C 4*^«Wfr«Htff a . (SI) fflitf" A D D D A 

Tl TO DATAAREA. " t^0Xr-V*V 

[0017] xtimzixte&ijnm/tftim 1 ) . m 
zmumzmmz . ( s 2 > mxmmt. z^om 

^4. 01 1 (c««IW«isi*«Wffl'f-41lo-l» (ik 
m toft. wnmxjffiTXi " add dati 

TO DATAAREA. " (J, 01 lC0#Sl^-t2 

9 tadd 3% to Sftj fc-SrT4fc»«f$n 

4. 

[0 0 18]fctC3-K4j8ffiH*!lfrt4. (S3) 

a^aaiirADD ssr tossrj zgimmi 
2iz7f;itz£o zmmwmz&fS.'t 4 . 

[00 19] Hl5liAy7*4*-5-*VU2TS«W-4 
-f^r'J^l 90i6f^7o-^^tT^4. 
7D-taaoTKW4. -f^/WW^t 
SK7 , n^5^*^WH't4rn^5A*'>y^ (OTP 
CtB&8rf4) kX9v9K4>9 (OTS PtB&«rr 
4) **WMtt4. ^^x^hrn^AOjtWTK 
>X t P C SrDPE t ^ffl^Uff-f ^§ H UX 
4. 4fcSPIiPC*1MW-4THl'^jW«ftS*i4. 

(S4, S5)I#WC, PC(i0*«|g£$ii. SPti 
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04tf)2 2t*j£'7-:7$# J f£5£§;fl&. 
[0020] ftKUff*- H 7 7^2 4 *«flLr A'-y 
H-C*&3WS3&»WS&t4 . ( S 6 ) ffitf OOBfti 

1 1 ) fcJKf. r^'-y^-K (ffi#l ) y 
*7*'J * 1 9tiJS£<9PC£*X h3>-ew 1 
012<O^flT-^7*--7'!/h(^V^frrS. (S 
7 ) ^t^hnyfi-^^^jC^T-^Srgftt 
6. (S8) ^gfr-^tiHl 3K*3*L«4^ 

<om*T-s> s . fticai Lfc f5§T- 9 *s*4 . ( s 

( S 1 1 ) A^att. SBBf-fW&SXfW 

-?vb'c&mt&. (sio) 

[002 1] ffi^Ufi^- K ( r ^ •/ HBW- ) 
*\ T'^*-mfc"S"3v:/Kfc»"HR4fc, -f 

7FPX*>ffiOT«BfcR*a«-. ( S 1 1 ) 

limiwmmmmvmT h k p c oii* jng l 

RfcS3*i*3-Kfc$:oTH4. &£±&3t'y 
ft** 4 9 att\ ( S 1 2 ) <XfcfiSi&$## * 

w ") a-t. ( s 1 3 ) 4 7tpt>w>pc mm- 

b. ( S 1 4 ) ( S 1 2 ) -Ctlfc«**K 5 

t'-y M«|J/7 h U mm 2«U ««MMrtIlM 
X*>1 SJn£fctt£^tf>PC(c«**urJ:K 
#*S##«»!yifc$Sfr*4 . ( S 1 5 ) six 

[0022] ti^mffimmm^fr * <ym& ma 
+1. mtix. msmmw%25<n>mmm&$ 

< PC#(0 0 0 0)ie ) tt, (40) leifi&BmUM* 
0 . 3K*^UBI 7 OlKiW 2 6 ?. ? 4 
714 (0 10) it**. «*^-f7 , i2flSLi*Jni 

[ o o 2 3 ] ii 7 mmsft 2 6 tir -t yy^mixn 

r ad dj T'^Sfu 3Kft*fcHMtfifctt< 2otf>2 
AM h3-K*9IRi:l/C, «*K^lft*WtrHI/X 

[0024] 07<?)#!$8rf 2 7<0 r a c c j ft£{±rt 
-3-K*B^&tHM»****l4. ^y-f^^-S-f 
>\>2<F>A >?TV 9 1 9U!SK*««tfB*A-3- H'J 

7<0#8Bflr92 8 r d i s P j 
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r 4 9- 5 -HP 2 Ji L C D^gB 3 lz#m 
4. 

[002 5] 01 5li*Xh3ytTjL-^lTHff$it 

i:BI«ft4. ) *>*Sl7D-"Ca4. JaTitt7n-fc 
»-9TU«Bt4. *BU^fiSi:L-C^yT-f^-$^2 

Ti3<. Ayf^ ^-5^-;U2T'T>'N'y^fi : 3ISii, 
df-tf-h'4<0A:>J*- <*T4)*3$r*-) £#L& 
10 #4>W*4 vf- (BRW) ^yr-f * 

-Si-;P20S*7-D/7A2 OrtfcftSt-KSBUi 
« (BKW-f) jWB»3*ufc6, r^y :/*-K£jM1R 

[0 026] Jtehsyea.-* l^rVN'-yXf-ti^y 
T^-S^2*>/bc7)Mrir-^ (012) fcWH" 
4. (S 1 6) »!Lfc&PC«0fttajK*&. (SI 

7) ^cgfiUcPCcoffl*^. 06^r-fey7"7'jx 
h^y-xff^uaiLBsa^t-i.. (si8)ci^ 
ttH6^)Pcffi»THi/x*»4>. amrfefciy-xxf- 

20 -F^yh <H6t*«* r »"T*S*l4«jRff) 

h a y ta-^ 1 M7)Mf-^ A { (500000) is 
«9*§3\ 06<?)"OOOO : "t^SliSfWPCT HU' 
*T£>9» *«)11!lcftft"»"^f— h^Vh "AD 
D 1 TO COUNT." £H*-t*l(£J:V\ $CfA7#- 
lisfc* h 3 y tT 1 Wf-sK- HWA* tf»o. 
( s l 9 ) m*l&mtt%?>*-XJiZtit:J:?zm 

^.l. xt v rmm^im^i . < s 2 o ) a«s«k 

30 %<nx\mi3<r>^%tt$i&*^yT4?-5.i->v2 
izmmz . ( s 2 1 ) "D-^^i^c^^df-A^^ 

(S22) A*S*i/afl3R*i:HRt6y-^ 
t — hjt y h <nm& zmt . ( s 2 3 ) acfflR^r 

KUXfc*S£#t. (S24. S25) CTx.(f"C0UN 
T"tV^a^i!C=S* { ^l«$i^^li^. 06<7)V-XX-f- 
"»77 COUNT PIC 9(004)." CD'ttZmtft 
ilXf-h^yKWf^Ut "000F:" h=5: 
-sTfeO. SSaW<OOOF#lfiic»I0ST4>*lTV^ 
it* 1 *)***. 3 4>fcV-XXf— b^VhW "PIC9(0 
40 04)" frt>. 4*4 Y£pyS®Kkh£k\>b1i>t. T* 

mmtl. (S26) SKWCtt (4400 0F04) 
isZ>\>Ti ?-$.i~JU2l,zmii-t&. Ayf^-S 
^2tiSK«XWBSL. Vyy-Wr^T—?** 

(S27) VNyr^^-5^;K^je§;(i"c0UNT" 

MtHB-C**. WKPCSrgfrrSXT-yT 

50 [0027] JjLhO— aW)»frC» isVta 9-^&)V 
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X *) ftH t fc ^ V * U -y ? r A -y * *»T # £> . 
[00 28] 

^<Dm^zm%thz.ttfX'%h, ztibtzx*)?'* 30 

[01] *^5r3lffl-ri»*Xh3yt A -^i7) 

?i«$}S0 

[02] *%WZftm?Z>^>T4?-$T)\'Cr> 

[03] j\>tj ?-$i->MWSm7V'y7m 
[ 04 ] £ttSSKrt<Or- * ?>Mtf 

[05] mmrufyA 40 

[06 ] «7n/7A«3yAM /H&H 
MIS) 
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[07] mm?v77J±<r>?»M)i&$k (wm 



liH) 




[08] 




[09] 




[01 0] 




[01 1] 




[0123 




[01 3] 




[014] 




[0153 




[016] 




[0173 






1 




2 




3 


LCD^SB 


4 




5 


ilfl*-h 


6 




7 


^ifeMSilS (CPU) 


8 


77-y^AROM 


9 




1 0 




1 1 




1 2 




1 3 




14 


RAM 


1 5 


LCD^gP 


1 6 




1 7 


LEDIKWIUSS 


1 8 




1 9 




20 




2 1 




22 




23 




24 




2 5 




26 


add^ 


27 


d i s p^fr 


28 


a c c^Jti 


29 





[012] 



(AO) ,o DAT'lfflftttT HUX DATAAREA0»«rKl/7 
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[HI] 



[02] 




-J, 3 



77?«ROM 



RAM 




[04] 



—24 CO : K 1 : fAy^t- K) 



[03] 



v cpu 



777>J ROM 



n 



LCD 



4 LED 031 



fflfe IF HIS 



J 



[07] 



























»FI) * TEST" RECORD SIZE 


IS 


10. 








0000: 54 45 53 54 






m 


DC 


"TESr.OOH 


» 01 BDF. 












0005: 0000 






BUF 


DS 


0 


» 03 BUFFER 


PIC 




1(010). 






0005: 00U.\ 






BUFFER 


DS 


010 


»77 COUNT 




PIC 


9(004). 




OO0F: 30 30 30 30 






COOT 


DC 


4 * "0\OOH 


»77 BARBUF 




PIC 


X(064). 




0014: 20 20 20 20 20 20 20 20 






BARBUF 


DC 


64 * " %00H 


0055: 31 






m\ 


DC 


U00H 


0057: 31 






m 


DC 


1.00H 


0059: 31 






m 


DC 


l.OOH 


005B: 31 






m 


DC 


1.00H 


0U5D: 31 30 30 30 






m 


DC 


1000, OOH 


0052: 20 20 20 2D 20 20 20 20 






m 


DC 


*\0OH 


006E: 30 






mi 


DC 


O.OOH 


006D: 31 






m 


DC 
END 


l,OOH 
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[05] 



DATA 




DIVISION. 






FILE 




SECTION. 






FD "TEST" RECORD SIZE IS 10. 






01 BUF. 










03 BUFFER 




PIC 


X(OIO) 


• 


WORKING-STORAGE 




SECTION. 






77 COUNT 




PIC 


9(004). 


77 BARBUF 




PIC 


X(064). 


PROCEDURE DIVISION, 








♦RE IDA I PROGRAM FOR SAMPLE. 






ADD 




TO 


COUNT. 




SUBTRACT 




FROM 


COUNT. 




MULTIPLY 




BY 


COUNT. 




DIVIDE 




INTO 


COUNT. 




MOVE 


1000 


TO 


COUNT. 




PERFORM 


TEST. 








STOP RUN. 










TEST. 










DISPLAY " 






AT 


0000. 


IF COUNT 


EQUAL 


0 


THEN 


OSIMAI. 


ACCEPT BARBUF 


FROM 


BAR; 


AT 


0000. 


OPEN. 










GET BUF 


AT 


COUNT. 






PUT BUF 


AT 


COUNT. 






CLOSE. 










SUBTRACT 


1 


FROM 


COUNT. 




GO TO 


TEST. 








OSIMAI. 










EXIT. 










END 











[09] 



(S 1) 



(S 2) 



(S 3) 



HI 
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[06] 















■K) 








TO 


COUNT. 








0000* 40 0055 OflfiF 








add 


681. COUNT 2 5 


NSSl-RTRArr 1 

//JI.U 1 r\_r\\j 1 I 


FROM 


COUNT. 








nnoi - 4i fi 7 nnoF 

Uvvv • t! uuo I wuur 








sub 


G@2, COUNT 


SStflll TIPI V" 1 
/ /H ULllrLI 1 


RY 


COUNT. 








nnni- a? nn^Q nnriF 








roul 


683 COUNT 


N\j\ivrnp i 

/fv 1 T i UG 1 


INTO 


COUHT. 








uuur . to uuod uuur 








div 


8&A COUNT 

HO 1 , Ull 1 




TO 


COUNT. 








UU1 4 . Q4 UUoil UUUr UUU9 








move 


085 COUNT 4 














UUId. 6(1 uuir 








pefm 


TEST 


//A 1 Ur KL PI . 












aai r . nn 








halt 




SSTF^T 












UUlr . 






TEST 






WTiT cTjt kV * *" 

//UlbrLAl 




AT 


0000. 






UUlr. 4b UUD£ uu uu 








disp 




//If LUUPil tyLAL 


u 


THEN 


0SIMAI. 




UUt4. AO UUUr UUDd UUUA 


Mvol UUtf 






comp 


count Be? in asimai s 








J 






//AlXbri UAIuJUr rnUM 


had • 


AT 


oooo. 






IHJiP . ftU UUI1 UUUU UU4U 


An nn 






acc 


RARRiiF n fid o n 


»0PEN. 












0O38: 2A 0000 








open 


ma 


»GET BUF AT 


COUNT. 










003 B: 6B 0005 000F 000A 








get 


BUF, COUNT. 10 


»PUT BUF AT 


COUNT. 










0042: 6C 0005 000F 00OA 








put 


BIT, COUNT. 10 


»CL0SE. 












0049: OF 








els 




»SUBTRACT 1 


FROM 


COUNT. 








004A: 41 006D OOOF 








sub 


6§9, COUNT 


»G0 TO TEST. 












004F: 28 001F 








jump 


TEST 


»0SIMA[. 












0052: 






0SIMAI 






»Ein. 












00ii2: 07 








exit 





[HI 0] 



SP 



; ADD 


SP 


DAT1 


SP 


TO 



SP ; DATAAREA ! SP • - j &fT 
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C08] 



D7 DO 



XXXYYYYY 



frtt947 : fSH** (3 h) 





* 


□ 












No 




1 


31ft 1 


3I&2 


31ft 3 




3I&5 






K 












1 


add 


40 


src ptr 


dst ptr 








2 


sub 


41 


src pi r 


dst ptr 








3 


mul 


42 


src pir 


dst ptr 








4 


div 


43 


src pir 


dsl ptr 








5 


move 


64 


src ptr 


dst ptr 


length 






.6 


coup 


A3 


compl ptr 


comp2 ptr 


condition 


then ptr 


else pir 


7 


pefm 


26 


Ptr 










8 


exit 


07 












9 


jump 


28 


Ptr 










10 


bait 


09 












11 


open 


2A 


file ptr 










12 


get 


6B 


buf ptr 


access ptr 


1 engl h 






13 


put 


6C 


but ptr 


access ptr 


length 






14 


acc 


8D 


dst ptr 


dev 


length 


col 


line 


15 


dtsp 


4B 


src ptr 


col 


Hue 






16 


els 


OF 













2 6 



2 7 
2 8 



ptr 

length 

condi t i on 

col 

line 

dev 



mwmm 



b) 

(2/S-f b) 
(1/S-f b) 
(WW M 
(2/W b) 



[01 3] 

-P' 7b\/X (2/Ub): PCr-^ 
"D" x-^.-. (n^W h): 



[014] 

"SOOO" : $fTl&7K&# 



2/16/05, EAST version: 2.0.1.4 



(10) 
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. > 


» 









2 9 



ADD 



TO 



SUBTRACT 



FROM 



MULTIPLY ma BY 



» DIVIDE 



gfgC INTO 



* D I SPLAY 



AT CONT - 



[017] 




J 



0000 » ADD 


1 TO 


COUNT. 


S 






0003 »SUBTRACT 


1 FROM 


COUNT. 


0 






COUNT 






0001 






0005 »SUBTRACT 


1 FROM 


oouirr. 


S 
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[015] 



SPCMMBfc 




<S4) 



CS 5) 



Yes 



No 



I 




CS 7) 



<S8> 



(S 9) 



<S10) 



l 



T 



I 



-f «s *o P c * * * 



(S 1 1) 

CS 1 2) 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a handy terminal which collects collection of the stock control 
data in a warehouse, and the goods data in a shop front, and relates to the debugging system of the 
application program of this handy terminal. 
[0002] 

[Description of the Prior Art] The development step of the application program of a handy terminal is 
the following. A source program is first created with a host computer (a personal computer is usually 
used), a compiler (it is called a compiler for short below) is used, and an execute-form program (it is 
called an object program for short below) is created from a source program. An object program is 
downloaded from a host computer to a handy terminal, it burns to nonvolatile memory, such as a flash 
ROM, the program concerned is performed by the handy terminal, and the check of a program of 
operation is performed. When injustice of operation happened, changed by having improved the source 
program, performed compile and download again, it was made to perform by the handy terminal, and 
actuation of performing a check of operation was repeated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the error analysis performed with the above- 
mentioned conventional technique at the time of program unjust actuation discovery of a handy terminal 
and a program correction activity (it is called debugging for short below) In the handy terminal which 
does not have many resources for program executions (CPU, memory, a file, utility for debugging, etc.) 
A symbolic debugger (program for debugging which debugs using the coded source program code not 
using an absolute language or an address address) etc., An advanced debugger could not be carried, but 
the above mentioned appearance was provided only with the method which carries out error correction, 
changing a program by trial-and-error. Then, debugging of the application program of a handy terminal 
was also asked for loading of a symbolic debugger. 
[0004] 

[Means for Solving the Problem] This invention is made in view of the above-mentioned problem, and 
offers the system which can perform symbolic debugging at the time of collection of the stock control 
data in a warehouse, and debugging of the application program development performed between said 
handy terminals and host computers in the handy terminal which collects the goods data in a shop front, 
without changing a handy terminal program specially. 
[0005] 

[Embodiment of the Invention] A handy terminal and a host computer are connected to application 
program development of a handy terminal using a serial circuit, an object program is downloaded to it, 
and the method which rewrites nonvolatile memory (flash ROM etc.) is taken. That is, in case the 
application program of a handy terminal is developed, the handy terminal and the host computer are 
surely prepared. Then, in case the object program of a handy terminal is performed at the time of 
debugging, it communicates with a host computer and the structure which performs a symbolic- 
debugging function is included in development system. 

[0006] The object program of a handy terminal is described in a virtual machine word. The virtual 
machine word has the command structure which performs efficiently many functions in which a handy 
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terminal possesses. It is made for the compiler which operates with a host computer to output the virtual 
machine word concerned. A virtual machine word is performed by the interpretive program (it is called 
an interpreter for short below) which operates by the handy terminal. The function of a debugger is 
included in this interpreter. 
[Function] 

[0007] The source program which described the routine work by the handy terminal is prepared. In the 
COBOL language compiler of the example of this invention, a source program follows COBOL 
language syntax and is programmed. The compiler of a host computer compiles the source program 
concerned, and outputs the object program of a virtual machine word. 

[0008] The object program described in the virtual machine word is downloaded to a handy terminal, 
and is burned by the flash ROM of a handy terminal. 

[0009] If an application program is performed by the interpreter of a handy terminal, the interpreter of a 
handy terminal will take out a virtual machine word instruction in detail, and will carry out 
interpretation activation. An interpreter simulates activation actuation of a virtual machine word. 
[0010] A handy terminal and a host computer are connected by the serial cable, and when the power 
source of a handy terminal is switched on pressing a specific key, it is made to make the execute mode 
of an interpreter change. At the time of a debug mode, an interpreter transmits the address of the taken- 
out virtual machine word to a host computer, and waits for a response. The thing to which activation 
directions of a virtual machine word and the data of the address are made to read is prepared for a 
response. An interpreter performs each processing according to a response. A programmer can see the 
program address and memory data under activation of a handy terminal on a host computer. Moreover, 
the program source under activation and the contents of the variable can be checked with the display of a 
host computer. 
[0011] 

[Example] Hereafter, the detail of this invention is explained based on an illustration example. Drawing 
1 is the appearance perspective view of the host computer 1 which applies this invention. With a host 
computer 1, the compiler which generates the virtual machine word of this invention, and a symbolic 
debugger work. Drawing 2 is the appearance perspective view of the handy terminal 2 which applies this 
invention. A reference mark 3 is a LCD display and is a part which displays the message to the operator 
who illustrates neither from collected data nor a handy terminal 2. A reference mark 4 is the key input 
section which consists of a ten key or an input key. A reference mark 5 is a communication link port, 
and in order to communicate with a host computer 1, it connects the serial communication cable 6. 
[0012] Drawing 3 shows the electric block diagram of a handy terminal 2. A reference mark 7 is a 
central processing unit which is the control means of a handy terminal 2, and performs processing 
concerning this invention according to the program stored in the rewritable flash ROM 8. By operating 
the above-mentioned key input section 4, the data inputted into the LCD display 3 through the power 
circuit 13 are displayed. In transmitting collected data to a host computer 1, it transmits data by the 
command of CPU7 by connecting the serial communication cable 6 described above in the 
communication link port 5 through the communication-interface circuit 18. A reference mark 16 is a 
calender circuit, and it is prepared in order to generate date time second information, and date time 
second information is protected by the lithium for backup which is not illustrated. By the command of 
CPU7, the buzzer drive circuit 12 and the LED drive circuit 17 also perform predetermined actuation, 
respectively. A reference mark 1 1 is a printer and performs predetermined actuation by the command of 
CPU7. In addition, a bar code reader (not shown) is connected and employment is presented. 
[0013] Drawing 4 shows the flash ROM 8 prepared in the body of a handy terminal 2, and the data list 
stored in RAMI 4. A reference mark 19 is an interpreter which carries out interpretation activation of the 
routine- work program 21. A reference mark 20 is a basic program for making various actuation perform 
to the handy terminal concerned. A part of program concerned also performs selection of a change of a 
debug mode. The routine-work program 21 is a routine-work program of a handy terminal, and is an 
object program for activation described in the virtual machine word. By the basic program 20, from a 
host computer, the code concerned is transmitted through a serial cable 6, and can be burned. The 
routine- work program 21 inputs the main business of a handy terminal 2, for example, a bar code, a 
screen display of the code concerned is carried out, use the work-piece field 22, and the additional 
information which it keyed [ quantity ] is stored temporarily, or processing of accumulating to the 
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collection data 23 is described. In addition, the work-piece data which a virtual machine word uses are 
also put on the work-piece field 22. 

[0014] The reference mark 24 of drawing 4 is a mode flag. The mode change processing (not shown) 
which is in a basic program 20 when it acts as powering on of the flag concerned, pushing the input key 
in the key input section 4 of a handy terminal 2 is called, if the normal mode is chosen, 0 will be written 
in, and 1 will be written in if a debug mode is chosen. 

[0015] Drawing 5 shows the list of example programs which works by the handy terminal 2. Drawing 6 
and drawing 7 are the lists which compiled the program of drawing 5 , translated into the virtual 
machine word, and wrote together the created absolute language with assembler language. Source 
statement and the developed absolute language are displayed. If the list concerned is used, the developed 
source statement is known from the address of an absolute language. Moreover, the address in the 
absolute language of the variable described on the source program can be known. A host computer 1 
holds the list concerned inside a computer by file format, and enables it to use it by next processing. 
Drawing 8 is the chart of the virtual machine word of this invention. 

[0016] Drawing 9 shows the flow of the compiler (not shown) which works with a host computer 1 of 
operation. In accordance with the flow concerned, it explains below. In order to generate a virtual 
machine word instruction from a source program, the token of a source program is parsed first and 
lexical-analysis processing assigned to the mold which was able to define the class of token beforehand 
is performed. (SI) For example, if the lexical of the statement "ADDDAT1 TO DATAAREA." is 
analyzed, it will be analyzed that it is the list of "reserved word, a variable, reserved word, a variable, 
and reserved word 11 like drawing 10 . 

[0017] Next, reception and syntax-analysis processing are carried out for the list of the parsed token. 
(S2) It investigates whether syntax analysis is in agreement with which functor by equipping the interior 
with the chart of the type list of a token. The chart (extract) of the mold which syntax-analysis 
processing uses for drawing 1 1 is shown. By syntax analysis of this example "ADD DAT1 TO 
DATAAREA." will be analyzed if in agreement with the reference mark 29 of drawing 1 1 "an ADD 
variable TO variable." 

[0018] Next, code generation processing is performed. (S3) The processing concerned generates a 
virtual machine word as showed the "ADD variable TO variable 11 to reception drawing 12 . 
[0019] Drawing 15 shows the flow of the interpreter 19 which works by the handy terminal 2 of 
operation. In accordance with the flow concerned, it explains below. Initiation of an interpreter 
initializes the program counter (it calls for short Following PC) and stack pointer (it calls for short 
Following SP) which the program concerned uses. It becomes the start address of an object program, 
and the instruction address which the value adding PC should perform. Moreover, the address with 
which SP shunts PC is stored. (S4, S5) Concretely, as for PC, 0 is set up and, as for SP, a work-piece 
region is set up in 22 of drawing 4 . 

[0020] Next, with reference to the execute mode flag 24, it judges whether it is a debug mode. (S6) 
Since it is the normal mode when a value is 0, it progresses to the executive operation step (SI 1) of a 
virtual machine word. When it is a debug mode (a value is 1), an interpreter 19 transmits the present PC 
to a host computer 1 according to the transmitting data format of drawing 12 . (S7) Next, the response 
data from a host computer are received. (S8) Response data are the wording of a telegram of the 4-byte 
length shown in drawing 13 . Next, the received response data are investigated. (S9) When the initial 
character of response data is "S", since it is a step run command (SI 1), it progresses. When the initial 
character of response data is "D", the address and die length of response data are taken out, the data of 
the specified memory address are read by assignment die length, and it transmits to a host computer 1 in 
a format of the discharge data of drawing 12 . (SI 0) 

[0021] Usually, if the "S" command is received at the time of execute mode (except a debug mode), and 
a debug mode, an interpreter will perform a virtual machine word. The virtual machine word of the 
address which PC points out first is read. (SI 1) What is necessary is just to read the contents of the 
address which specifically added the value of PC to the start address of the aforementioned virtual 
machine word. The value concerned is the code shown in the list of drawing 7 . Next, the instruction 
type of a high order triplet is deduced. (SI 2) Next, a virtual command number is deduced. (SI 3) The 
following PC is calculated from an instruction type. (SI 4) being concrete (SI 2) — what is necessary is to 
carry out the 5 -bit logic shift of the acquired value to the right, to double the value concerned two, and 
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just to add the value which added 1 of virtual instruction word size to current PC Next, processing of an 
instruction word number is performed. (SI 5) Next, it jumps to a step again (S6). 
[0022] An instruction execution performs each processing from a processing number. As an example, 
(40) 16 are a virtual machine word instruction, the instruction concerned is the reference mark 26 of 
drawing 7 , and an instruction type is set to 2 (010) by the virtual machine word instruction (PC is 16 
(0000)) of the reference mark 25 of drawing 6 . What doubled the instruction type two and added 1 (set 
to 5 in this case) becomes instruction word length, and sets to the following PC what applied the value 
concerned to current PC. 

[0023] With an assembler notation, the reference mark 26 of drawing 7 is shown by "add", and adds the 
instruction concerned to the numeric value of the address with which the 2nd argument points out the 
numeric value stored in the address which the first argument points out by making two 2 -byte codes 
following instruction word into an argument. As other processing instructions are similarly shown in 
drawing 7 , the data following instruction word are made into an argument (there is also a thing without 
an argument), and processing is performed. 

[0024] The instruction with which the "acc" instruction of the reference mark 27 of drawing 7 reads a 
bar code is included. The interpreter 19 of a handy terminal 2 reads a bar code from a bar code reader 
(not shown) at the time of the instruction execution concerned. Moreover, the reference mark 28 "disp" 
instruction of drawing 7 is displayed on Rhine/column position which had the character string specified. 
A handy terminal 2 displays a character string on the LCD display 3. 

[0025] Drawing 15 is the processing flow of the program for symbolic debugging (it is called a 
debugger for short below.) performed with a host computer 1. In accordance with the flow concerned, it 
explains below. The host computer 1 is connected with the handy terminal 2 by the serial cable 6 as 
prior preparation. In case it debugs by the handy terminal 2, an electric power switch (not shown) is 
switched on pushing the input key (lower right big key) of a keyboard 4. The debug mode will be 
chosen if the mode change processing (not shown) in the basic program 20 of a handy terminal 2 is 
started. 

[0026] The debugger of a host computer 1 receives the transmit data ( drawing 12 ) from a handy 
terminal 2. (SI 6) The value of PC will be displayed if it receives. (SI 7) From the value of PC received 
next, a screen display of the source line of the assembler list of drawing 6 is discovered and carried out. 
(SI 8) This should just display the source statement (display line a left end is indicated to be by "»" by 
drawing 6 ) in just before from PC relative address of drawing 6 . for example, — a handy terminal — 
two — from a host computer ~ one -- transmit data 16 (500000) — it is - a case -- drawing 6 — " - 
0000 ~ : -- " — being shown - having -- a line -- PC -- the address -- it is - the - just before - it is - " - 
_>„>-».. a statement "ADD 1 TO COUNT." What is necessary is just to display. Next, a 
debugger waits for the input of the keyboard of a host computer 1 . (SI 9) The alphabetic character which 
keyed the operator who does not illustrate is judged and it investigates whether it is stepwise execution. 
(S20) Since it is stepwise execution when the input from a keyboard is "S", specifically, the activation 
directions response of drawing 13 is transmitted to a handy terminal 2. (S21) The time of "D" makes a 
variable name key. (S22) The variable name of the source statement which is in agreement with the 
inputted variable name is looked for. (S23) Next, the address and die length of a variable are looked for. 
(S24, S25) When the variable name of "COUNT" is specified, it is from the source statement of drawing 
6 . "»77 COUNT PIC 9(004)." A line is discovered. If the next line of the statement concerned is seen 
"000F:" It turns out that it has become and this variable is assigned to 000F street, further — source 
statement "PIC9 (004)" from - the point which is the variable of 4-byte length is also known. From the 
information concerned, a debugger creates the discharge directions response of drawing 13 , and is 
transmitted. (S26) In the example concerned, 16 is transmitted to a handy terminal 2 (44000F04). Since 
a handy terminal 2 answers the wording of a telegram concerned and sends discharge directions 
response data to a host computer 1, it receives and displays the wording of a telegram concerned. (S27) 
The response of a handy terminal is the value stored in the "COUNT" variable. The operator who does 
not illustrate can check the value of a variable. Then, it jumps to the step which receives PC again. 
[0027] Since the contents display of the statement of a corresponding source program or an actual 
variable can be performed in a series of above actuation, performing the object program of a handy 
terminal 2, the debugging activity of a program becomes easy. Moreover, with a host computer 1 , 
neither PC display nor a source statement display is performed each time, but it is possible [ it ] to 
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include the processing which continues issuing an activation directions response in a debugger until it 
receives PC of the specified value. In this processing, continuation activation of other processings will 
be carried out until an assignment statement is performed. This becomes a break point function (it will 
stop, if an assignment run command is found). Moreover, only when the discharge directions response 
of the same variable as stepwise execution is performed each time and the value of discharge data 
changes, the inclusion of a function which performs the display of PC and source statement is also 
considered. In this processing, it becomes the function to make possible indexing of the instruction from 
which the assignment variable changed. That is, it is investigated which statement rewrote the contents 
of the variable. These advanced debugging functions are also easily realizable in the debugger 
concerned. The symbolic-debugging function which was substantial with these can be offered. 
[0028] 

[Effect of the Invention] Although there was no debugging environment on which the source code and 
executive program like symbolic debugging are made to run triggered by powerless [ of a handy 
terminal ] until now at the time of application program development of a handy terminal and debugging 
actuation was difficult as explained above, a debugging environment can be realized by the invention 
method concerned, without covering a load over the interpreter and executive program by the side of a 
handy terminal. Moreover, actuation of a handy terminal and the display of a variable can be checked by 
cooperation with a host computer, checking a source program, without performing recompilation special 
to symbolic debugging. Debugging actuation becomes easy by these and increase of large development 
working efficiency is attained. 

[Translation done.] 
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